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(57) Claims 

1. A method for manufacturing senbei, wherein senbei dough that has been formed is 
dried, and is baked in a baking oven, whereupon it is cooled and seasoned, said method 
for manufacturing senbei being characterized in that the dough that has been dried is 
heated prior to baking the dough, light soy sauce solution is applied to the heated 
dough, the light solution is then shaken off, and baking is performed in a baking oven. 

Detailed Description of the Invention 

The present invention relates to a method for manufacturing senbei, and in 
particular, relates to a method for manufacturing senbei wherein the dough is basted 
prior to baking the senbei dough. 

Prior art 

In the past, there have been various methods used in the manufacture of senbei. 

In general, ordinary rice powder, glutinous rice powder, or wheat powder is 
placed in water, and after boiling, is kneaded, while being molded into senbei dough in 
a round or square shape. Then, the molded senbei dough is steam dried, and the dough 
is heated, and baked in a baking oven. After then allowing to cool, it is flavored with 
soy sauce, etc., and the flavored senbei is then steam dried a second time to obtain the 
final product. 

Problems to be solved by the invention 

However, with conventional methods, the dough does not expand uniformly, so 
that there are expended regions and flat regions. In addition, the baked senbei ends up 
being comparatively hard. 

Means for solving the problems 

The present invention is characterized in at the dried dough is heated prior to 
baking the dough, a light soy sauce solution is applied to the heated dough, and the 
light solution is then shaken off, whereupon the dough is baked in a baking oven. 
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Function 

By means of the present invention, the senbei dough itself is flexible, and when 
baking the dough, the dough partially expands, and a product is produced that has good 
volume over its entire body. 

Working Examples 

The present invention is described below based on the working example 
presented in the figures. 

To broadly categorize the senbei manufacture method in the working example, 
the method is constituted by a four stage process consisting of a dough manufacture 
process 1 wherein the senbei dough is produced, a basting process 2 wherein the 
produced dough is basted, a baking process 3 wherein the basted dough is baked, and a 
finishing process 4 wherein the baked senbei is seasoned (Figure 1). 

The sequence starting from the dough manufacture process 1 will first be 
described. As shown in Figure 2, the ordinary rice used as raw material is washed with 
water, dried by passing through a drying conveyor, and then milled with a pressure - 
valve device [literal translation] to produce a powder. Water and wheat starch are then 
added to the rice flour to produce a rice flour dough, and the rice flour dough is then 
steamed and kneaded. The kneaded rice flour dough is then molded into round or 
square senbei dough. The addition of wheat starch is performed in order to facilitate 
expansion during baking of the senbei dough. 

In this process, about 20 wt% of wheat starch is added with respect to the 
ordinary rice flour, and about 40 L of water is added to 100 kg of mixture. In this 
case, the dough is steamed for about 10 min under elevated pressure of about 0.5-0.9 
kg/cm 2 . The steamed rice flour is then carried on a conveyor, where it is passed through 
water and cooled. The cooled rice flour dough is then kneaded well, and is molded into 
senbei dough that is round with a diameter of about 60 mm and a thickness of about 2-3 
mm. 



3 



Next, a basting process 2 is carried out wherein the formed senbei dough is basted (Figure 
3). First, the formed senbei dough is steam-dried for about 2 h, and is then allowed to 
stand for about 14 h to cool. The dried dough at this time has contracted about 5 mm in 
diameter and thickness, and weighs about 6 g. 

Subsequently, the dried dough is heated for 1-3 h at about 80-90C so that 
sufficient heat is passed into the dough. The heated dough is then allowed to stand for 
about 10 min to cool, and is then transferred to a cage as-is, where light soy sauce 
solution is applied for 2-3 seconds. 

This light soy sauce solution is produced by diluting 1 L of soy sauce with 0.5 L 
of warm water. The temperature of the warm water is preferably about 50-80C. The 
reason that the raw soy sauce is diluted with warm water rather than water is so that the 
dough will not cool. Once the dough cools, the baked senbei will become hard. The light 
soy sauce solution is warmed by the heat given off by the heated dough, and because this 
temperature is maintained, an additional means for maintaining temperature is not 
necessary. The soy sauce that is used in the light solution can be so-called strong soy 
sauce produced from raw materials including defatted soy beans, wheat, salt, amino acids, 
caramel, licorice extract and chemical flavorings. 

If a light soy sauce is not used, then the solution will not be sufficiently removed 
after about 10 seconds of treatment with the shaking device. 

Next, the basted dough 5 is passed into a baking oven 6 where a baking process 3 
is carried out (Figure 4). In this baking process, nine ovens 7-9 are arranged opposite 
each other above and below on the interior of the baking oven 6, and a screen 10 passes 
through the interior of the space with these ovens above and below, so that the dough 5 
on the screen 10 is baked as the screen 10 moves along. 

With the aforementioned ovens 7-9, the first eight upper and lower ovens 7 are 
used for heating, and a pair of ovens 8, 8 above and below that are longer than the heating 
ovens 7, and connect with the heating ovens 7, are rising ovens used for expanding the 
dough. The eight ovens 9 above and below that are connected with the rising ovens 8 are 
browning ovens used for providing the dough with a browned appearance. Four burners 
are arranged respectively in each of the heating ovens 7 and browning ovens 9. In 
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addition, nine burners are arranged in each of the rising ovens 8, and so a total of 18 
burners are used for the upper and lower ovens 8, 8 combined. 

The dough is thus heated by passing through the heating ovens 7, and when the 
heated dough is passed through the rising ovens 8, it expands fully as shown in Figure 5. 

The expanded dough is then slightly baked when passed through the browning 
ovens 9, and is received at the other end by the baking oven 6. 

Figure 7 shows a typical baking oven 6' used for conventional senbei. This 
baking oven 6' has numerous burners (12 burners) in the rising ovens 8' relative to the 
baking oven 6 used in the present invention. Moreover, because the number of browning 
ovens 9' is large, the dough is over-baked when baked using this baking oven 6', which 
has the disadvantage of making the senbei hard. 

Thus, in the baking oven 6 pertaining to the present invention, as described above, 
three are fewer burners (9 burners) in the rising ovens 8 relative to the conventional 
baking oven 6', and the number of browning ovens 9 is reduced to a number equivalent to 
the heating ovens 7. Moreover, the flame levels in the ovens are adjusted so that there is 
a medium flame in the heating ovens 7, a strong flame in the rising ovens 8 and a low 
flame in the browning ovens 9. Consequently, by adjusting the flame levels, uniform 
expansion can be brought about in the rising ovens 8 so that the dough is not over-baked. 

A finishing process 4 is then carried out on the baked dough (Figure 6). In this 
process, the baked dough is transported on a conveyor and is allowed to cool, whereupon 
seasoning with soy sauce is carried out with an automated seasoning device, and the 
excess soy sauce is shaken off with a shaking device. The soy-flavored article is then 
subjected to steam drying to obtain the final senbei product. The reason that the dough is 
allowed to cool once prior to flavoring is in order to prevent excessive soy infusion 
during flavoring. 

In performing seasoning, monosodium glutamate, mirin or other substances can 
be added to the soy and simmered therein. Corn starch can then be added to the 
simmered soy sauce to produce a stock solution, and the baked senbei can be coated 
therewith in order to perform seasoning. The raw materials for the soy sauce used for 
seasoning include defatted soy bean, wheat, salt, alcohol and chemical flavorings. 
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Effect of the invention 

By means of the present invention as described above, the dough is coated with a 
light solution of soy sauce prior to baking of the senbei dough, so that the dough itself 
remains pliant, and moreover, the baked senbei has regions of greater expansion, with 
swelling occurring throughout. As a result, senbei can be offered that is light and tender 
when eaten. 

The senbei has regions of significant expansion produced during baking, and has 
these areas in large numbers, so that the senbei appears to have high volume, producing 
favorable appearance. 

Because light soy sauce solution is used for coating, senbei that has a subtle flavor 
can be obtained. 

The effects of the invention are described below in reference to comparative 
examples. 

Specifically, in Comparative Example 1, the process where light soy sauce 
solution is applied to the dough was omitted, and the senbei dough was baked as-is in the 
baking oven. 

In Comparative Example 2, a dough produced by applying salt water rather than 
light soy sauce solution was baked in the baking oven. The salt water used herein was a 
solution produced by adding 6 L of water to 1 kg of salt. 

Other conditions were the same as in the working example of the present 
invention described previously. The senbei was removed from the baking oven and 
compared without seasoning. 

The results of comparison for Comparative Example 1 are shown in Figure 8. 

With the senbei of Comparative Example 1, the senbei expanded to produce a 
circular shape with a diameter of 65-70 mm, and the thickness was about 30-50 mm in 
the regions that were relatively flat. In the regions that were relatively highly expanded, 
the thickness was about 70-100 mm, and the number of these individually isolated 
regions was about 5-10, meaning that the material expanded while staying relatively flat. 
In addition, the surface was relatively rough, and numerous cracks were present. The 
senbei was difficult to break, and the surface grains were fine. There was no flavor. 

In Comparative Example 2, baking produced the senbei shown in Figure 9. 



6 



The senbei of Comparative Example 2 expanded into a circular shape with a 
diameter of 80-90 mm, and the thickness in the relatively flat regions was about 30-50 
mm. In the relatively highly expanded regions, the thickness was about 70-150 mm, but 
the borders between these localized regions were not distinct, and the senbei expanded in 
a relatively flat condition. In addition, the surface was smooth, without cracks. The 
material was comparatively easy to break relative to Comparative Example 1. The grains 
at the broken surface were comparatively large, but there was no flavor. 

In contrast, the senbei dough baked by means of the manufacture method of the 
present invention, as shown in Figure 5, expanded to produce a circular shape with a 
diameter of 85-95 mm, and the thickness at the relatively flat regions was about 50-70 
mm. The regions that were relatively highly expanded had thicknesses of 100-200 mm, 
and there were a large number of these expanded regions that formed distinct bumps. 
The boundaries of these local regions were clear, and the senbei had the appearance of 
high volume. The surface was smooth and had no cracks. The senbei was also easily 
broken and the grains at the broken surface were large. The senbei also had a baked rice 
cake flavor. 

Brief description of the figures 

The working example of the present invention is presented in the figures. Figure 
1 is an explanatory diagram of the process for manufacturing senbei. Figure 2 is an 
explanatory diagram of the dough manufacture process. Figure 3 is an explanatory 
diagram of the coating process. Figure 4 is a schematic diagram of the baking oven. 
Figure 5 is a perspective diagram of the senbei dough that has been baked. Figure 6 is an 
explanatory diagram of the final process. Figure 7 is a schematic diagram of a 
conventional baking oven. Figure 8 and Figure 9 are perspective diagrams of senbei 
dough that was baked in the comparative examples. 

In the figures, 1 denotes the dough manufacture process, 2 denotes the coating process, 3 
denotes the baking process, 4 denotes the finishing process, 5 denotes the dough, 6 
denotes the baking oven, 7 denotes heating ovens, 8 denotes rising ovens, 9 denotes 
browning ovens and 10 denotes a screen. 
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Figure 1 

1 Dough manufacture process 

2 Coating process 

3 Baking process 

4 Finishing process 

Figure 3 

1 Senbei dough 

2 Drying 

3 Cooling 

4 Heating 

5 Coating 

6 Shaking 

Figure 2 

1 Raw material (ordinary rice) 

2 Rinsing 

3 Drying 

4 Milling 

5 [in oval box] Raw material Wheat starch 

Warm water 

6 Steaming 

7 Cooling 

8 Kneading 

9 [in lower box] Forming 

Figure 4 
Figure 5 
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Figure 8 



Figure 9 
Figure 6 

1 Processed dough 

2 Cooling 

3 Flavoring 

4 Drying 

Figure 7 



9 



http://www6jpdljpo.gojpn"okujitu/gc...0349=&N0704=0E_N/%3c9=%3e86%3c;9////W 



® & m ^ & & n <a) BH62- 179346 

©InL.CI/ SaSUSS-^ ffrtSES*^ {8?1162$( 1987)8;! 6 B 

A 23 Q 3/00 1 0 4 8114-4B 

m fB61-2U79 
@tU P 5361(1986) 2 13 4 B 

®m SR A &&K&&5fc&2t 8*«^S&S6S*r477§Jfe 



91 ff it 

« 01 O « A 33 Zfi 

?, * Aft ft/0 S * t ttfl H 1 t: * H»^»JB* 
i* K # fc* T . 

*>lt H ft it . e*)0*1fi *KE<I 

jt*>« m*>?n 
*> t» * * , 
6 * 



lW««J(*H>fci*K:j*JPf tit- A#LfcjW 
(R*ll*Arifeti:$**-&waj&> 

( tn ii j > 

« -» -C 4: * W li J: H- if . JK tf '|= Jft 1 1 <t 4? A * ** 
< * 9 . 4i Jfc t tt P ^ J& *> M K tt 4 l r £ <t 

277 — 



1/7/2002 5:10 PN/ 



http://ww\^jpdljpo.gojp/tj^ 



</J5 * <N ) 

**** jr * ** + a £ . 

*: *ft * ft* * t * a a i « i t , m * * >* #a c r ft 
«■ * i? *" r« if j: w * * * r 4t <* l & & j6 « «l < 

*. aswiiiittttc, kh t Lxoft**** 

(fi0>Jft**<ftl£ A«f 6, *At4«A, «: At 
ft * x ft * . 

= * * li . **»k«i.x4n1j-ca,xa,* 

ft. ft^ttK « jn**tt»ia. jui&w 

a ^ / 5 . ir a * * x , <fc jb ? * wt 

*V'T. Ttflf* tfcftUS Kit Lx 

«W^«»«^J UTCJt>|^ulK4l 

ft < . 

fctf fl 7 - « U , t 4> f ft tf> L >~ S « <n £ 7 .<+ 



«B!B562-i7934e (2) 

fc«8t^ft»:tti t^eoLt. J* * 2 ~ 
*k. «*9 t fcjHttftHiO'ttirXCJZ tt? 

* < as 3 pi) , t* . fi 4c «J u is « « i: * * 

It . * * K «*! K i« N 6 Jft ft A t, .X . 
IM r <flKf>ftg * * . 

« ft * fe, ft if m * * o « j* & . tit. MA in as I 

i 

ft. iT*J*a . 8 * A* XiMI*<0'<-*-<:tt 

278— 



1 of 1 



1/7/2002 5:27 P 



hUp://www6jpd1Jpo.gojprtjc^^ 



< * & jfl* // n ft, , 

<o'«-*-ff)«rt^ft<t ( » 4 '< - * tt «n . * 

« it Jll <S <d ft t Jhr * Jfl c 7 t * u o ii 

jt t in & « * u # a . fMt is « -c i* « * t 

(in 6 H) . c » ta , J:'>fc£i6t9V* 

LT«H*tf -ri>*ja[ji t +t. a, vtfMt 

<rXfltff«l. JKfll&J****) t i. x-fci* 

X. lt« 2 t t T(i. W tf>#6 t> 'J 

m*rTfMt * i * * o« . ttfi-rtt^it, 
^tidiAit. tt * I K|C»J t < s ft * A 

a«~5«»««« *e 4- at, it*tB**<Q*n 

3. * ft*> ftftt C t<.» & . a<»feBiL 



62-179346 (3) 
y - ✓ A </ * y T * Ai * X A . 4 i; •> ft H kli t: 

* +Mt r . it 7, ft . 9t tr <r M o K Vt a 
run* , « in j» t * a . 4 k. n u , r * 3 - 

A- . HfcT-aiMtllt. -c #> 

< A m <r> 3 » ) 

w ta?l u fcit n *a<jt 1 1 Ktf . tut* & hi k 
1*t wK. 'JL tt it <o *> ft* r T f Mt t * L X 

^ & t *> . it n <* «t £ * * < « t * *y t a 

< «4 J: A J <tt'lf L t. 
-JJ. *«'Ko«5ft t lt*ff £ Wit ur&w* 



* J ; ^» fc . 

Ittftft 2 ?} « «>** , * tf> ffl ^*o-«o»»T*«n 

tnit« L- t:^ J8«J) OH 3 XtfclC i *J K fc fc 

A M B It fe /I » t II . * *> W * fit I • 0 - 

ft*. X' ^ <0 K Pft *) <^3 (fi Jl A* t± ^ t. . 
V * - >i f V * X . * * tfr U . M 

&*j»<y,*n#fr*. w«x4f <«n. *tf> 
279- 



lof 1 



1/7/2002 5:27 Pf/ 



http://vww6JpdUpo.gojp/^ 



?? 133362-179346 <4) 



* . m « k * 4 a i« 

« .« w o » a r. « a <ji . jfl2Wf±'iiJfewax 

ft tf> « tf t ud , i W u T 4t tt I 12 *> A l #l M . 
1l ife *1 & W . u!6NtttfJli:tt40*t<JlM. 
i± lt« « 4* * U tt 3 jiofcttflliiifcoimiHT?* 

&. 

h ifi . i u ft i* g a z /j , 2 (i r +rtt x a . 

ir ill*. l«lt»14rifc * ifi-*'. 



SR7E 



□□□sat 



i — 



□ □□qp|L j 'ipQQP 



850 





— A- 







pT 1 1 





HCSt, 








*1 *9) 




Jfct 







« 5 



«3i 



□ □rich 



□ □QD 

9 



8 



□ □□b I 



10 7 

—280— 



1 of 1 



1/7/2002 5:28 P' 



